13.
Name (and locate) the arteries that take blood away from the heart (from which ventricle? deox-or oxygenated blood?).
14. Distinguish between pulmonary, coronary and systemic circulation.
15.
Track a drop of blood through the following circulations:
a. heart/ lungs/ heart; b. through myocardium; c.
to the body (in general).
CHAPTER 15: THE CARDIOVASCULAR SYSTEM
Objectives (continued)
16. Define the terms ischemia and hypoxia, and explain how they are related to the pathologic conditions of angina pectoris and myocardial infarction.
17.
Discuss what causes reperfusion damage.
18.
Explain the significance of each component of the cardiac conduction system and trace how the cardiac impulse travels through the myocardium.
19. Name the common term for the sinoatrial (SA) node.
20.
Discuss the physiological stages of cardiac muscle contraction and trace how they appear on graph plotting mv vs. time.
21.
Explain why the refractory period between cardiac muscle contractions is so long.
22.
Trace a typical ECG and label each wave or complex and explain what event of the CCS corresponds to each wave.
23.
Name the term referring to all of the events associated with one heartbeat.
24.
Define the terms systole and diastole.
25.
Outline the phases of the cardiac cycle in terms of what is happening in the ECG trace, mechanical events (contraction or relaxation), atrial pressure, ventricular pressure, ventricular volume, aortic pressure and timing.
26.
Discuss heart sounds in terms of what they represent, how they sound, how they are detected and their significance.
Define the terms cardiac output (CO), heart rate (HR), and stroke volume (SV).

28.
Discuss the factors the regulate heart rate.
29.
Explain what is meant by the human cardiovascular system being a "closed system".
Define the term hemodynamics. INTRODUCTION
The major function of the cardiovascular systems is to circulate substances throughout the body. In other words, its organs function to supply cells & tissues with oxygen & nutrients and also to remove wastes (CO 2 & urea) from cells and tissues.
If cells do not receive O 2 & nutrients and wastes accumulate, cells will die! Remember this is the cardiovascular system ( See Fig 15. 1, page 555) the heart, and the accessory organs being the blood vessels and blood.
Cardiology is the study of the heart and the diseases associated with it. Blood clots, fatty atherosclerotic plaques, and smooth muscle spasms within the coronary vessels lead to most heart problems.
A. Definitions:
1. Ischemia = reduction of bloodflow;
2. Hypoxia = reduced oxygen supply due to ischemia;
3.
Angina pectoris ("strangled chest") = severe pain that accompanies myocardial ischemia.
a. crushing chest pain radiating down left arm; b.
labored breathing, weakness, dizziness, perspiration; c.
occurs during exertion, fades with rest; d.
relieved by nitroglycerin.
4.
Myocardial Infarction (MI) = "heart attack".
a. death of portion of myocardium; b.
caused by a thrombus (stationary blood clot) or embolus (moving blood clot) in a coronary artery; c. may cause sudden death if conduction system is disrupted (see below) and ventricular fibrillation occurs; d.
treatments include clot-dissolving agents (i.e. TPA and streptokinase), along with heparin or angioplasty.
5.
Reperfusion Damage occurs when a oxygen deprived (hypoxic) tissue's blood supply is reestablished. a. due to formation of oxygen free radicals; b.
damage to enzymes, neurotransmitters, nucleic acids and phospholipids; c.
implicated in a number of diseases including heart disease, Alzheimer's, Parkinson's, cataracts, and rheumatoid arthritis and contributes to aging; d.
Anti-oxidants defend the body against this damage and include the enzyme catalase, Vitamin E, C and beta-carotene.
VI. Cardiac Conduction System (CCS)
There are specialized areas of cardiac muscle tissue (1%) in the heart that are autorhythmic (self-exciting). These cells compose the CCS and are responsible for initiating and distributing cardiac (electrical) impulses throughout the heart muscle (i.e. cause the heart to beat). These specialized areas together coordinate the events of the cardiac cycle, which makes the heart an effective pump.
A. Components of CCS: See Fig 15.19 and Fig 15. 20, page 570.
Sinoatrial Node (S-A Node):
a. located in right uppermost atrial wall; b. PACEMAKER = self-exciting tissue (rhythmically and repeatedly [60-100 per minute] initiates cardiac impulses); c.
Impulse travels throughout atrial fibers via gap junctions in intercalated discs to the...
Atrioventricular Node (A-V Node):
a. located in interatrial septum; b.
serves as a delay signal that allows for ventricular filling; c.
Cardiac impulse then enters the...
3.
Atrioventricular (AV) Bundle (Bundle of His):
a. only electrical connection between the atria and ventricles; b. located in the superior interventricular septum; c.
Impulse enters both ...
4.
Right and left bundle branches
a. lead downward through interventricular septum toward apex, and impulse finally reaches... A. Definition ECG = a recording of the electrical changes that occur in the myocardium during the cardiac cycle (see below); B.
Purkinje Fibers
Instrument used to record an ECG = electrocardiograph; C.
used to determine if: 1. the conduction pathway is normal; 2.
the heart is enlarged; 3.
certain regions are damaged.
D.
Three waves per heartbeat:
1. P wave is a small upward wave.
a. represents atrial depolarization (spreads from SA node throughout both atria); b.
0.1 sec after P wave begins, atria contract.
QRS Complex
a. begins as a downward deflection; continues as large, upright, triangular wave; ends as a downward wave; b.
represents onset of ventricular depolarization (spreads throughout ventricles); c.
shortly after QRS begins, ventricles start to contract.
T wave
a. dome-shaped, upward deflection; b.
represents ventricular repolarization; c.
occurs just before ventricles start to relax; d.
shape indicates slow process. * P-Q Interval and S-T segment E. Abnormal ECG's: See Fig 15. 23, page 572
1. enlarged P = enlargement of an atrium possibly due to mitral stenosis; 2.
enlarged Q wave = MI; 3.
enlarged R wave = ventricular hypertrophy.
CHAPTER 15: THE CARDIOVASCULAR SYSTEM: THE HEART
IX.
CARDIAC CYCLE
A. Introduction 1. includes all of the events associated with one heartbeat;
2. The atria and ventricles alternately contract and relax (i.e. when the two atria contract, the two ventricles relax and vice versa).
3.
Blood flows from areas of high pressure to areas of low pressure. As a chamber of the heart contracts, pressure increases, while as a chamber relaxes, pressure decreases.
4.
Definitions: See Fig 15. 16, page 567. a. systole = phase of contraction; b. diastole = phase of relaxation.
5.
A complete cardiac cycle includes systole and diastole of both atria, and systole and diastole of both ventricles. Fig 15.17, page 567 shows the relation between the heart's ECG and mechanical events (contraction and relaxation), and the consequent changes in atrial pressure, ventricular pressure, ventricular volume, and aortic pressure during the cardiac cycle.
1.
Relaxation ( 
A. Intro
These sounds can be heard through a physician's stethoscope. They represent the closing of heart valves, and therefore help in diagnosing any problems occurring in the valves.
B. Sounds 1. lub = closing of AV valves; loud and long.
2. dup: closing of SL valves; short and sharp.
C. Significance
If the closing of the valve cusps is incomplete, some blood may leak back = murmur.
XI. CARDIAC OUTPUT (CO)
A. Definition CO = the volume of blood pumped by each ventricle in one minute; B. CO = heart rate (HR) x stroke volume (SV) C. SV = volume of blood pumped out by a ventricle with each beat; D.
Normal CO = 5 liters.
XII. Regulation of Heart Rate:
A. Autonomic Nervous System: See Fig 15. The blood vessels form a closed system of tubes that carry blood away from the heart, transport it to all the body tissues and then returns it to the heart. Hemodynamics is the study of the forces involved in accomplishing that feat. See Fig 15. 25, page 576.
II. TYPES OF BLOOD VESSELS:
A.
Arteries carry blood away from the heart. deliver blood to capillaries in tissues; 3.
play a major role in regulating blood flow to capillaries, and therefore blood pressure:
a. vasoconstriction (contraction) = decreased blood flow = increased blood pressure. b. vasodilation = increased blood flow = decreased blood pressure. * This will be discussed in greater detail later.
C.
Capillaries are the smallest, thinnest blood vessels.
See Fig 15.29 and 15 .30, page 578.
1. connect arterioles to venules; 2.
permit the exchange of gases, nutrients and wastes between blood and tissues; 3.
composed of only a single layer of endothelium and a basement membrane. 4.
three types:
a. continuous capillary = the plasma membranes form a continuous, uninterrupted ring around the lumen; found in skeletal, smooth muscle, CT's and lungs.
b. fenestrated capillary = the endothelial plasma membranes contain pores (holes); found in the kidneys and villi of small intestine.
c. sinusoids = contain spaces between the endothelial cells with basement membranes being incomplete or absent; found in liver and spleen. 
